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1. Introduction

Important note

This lab, version 10.0.0.3, has been updated significantly from earlier versions. The
following changes have been made:

You should use the Windows user "iibuser”. This user is a member of mqbrkrs and mqm,
but is not a member of Administrators. The user "iibuser" can create new IIB nodes and
do all required IIB development work. However, installation of the IIB product requires
Administrator privileges (not required in this lab).

The database has been changed from the DB2 SAMPLE database to the DB2 HRDB
database. HRDB contains two tables, EMPLOYEE and DEPARTMENT. These tables have
been populated with data required for this lab. (The DDL for the HRDB is available in the
student10 folder; we intend to provide corresponding DDL for Microsoft SQL/Server and
Oracle over time).

The map node now retrieves multiple rows from the database, using an SQL "LIKE"
function . Additionally, the map has been refactored to use a main map and a submap.
Both the main map and submap are located in a shared library.

Input to the integration service is now a simple schema containing just one element, the
required employee nhumber.

As a consequence, this version of the lab, and the associated solution, can only be used
with the corresponding changes in other labs. Use version 10.0.0.3 of all labs in this
series of lab guides.

1.1 Scenario

This lab guide shows you how to do the following tasks:

1. Use a web service connection to invoke an existing Integration Service (EmployeeService).

2. Use the Graphical Data Mapper to demonstrate schemaless mapping, mapping JSON input
and output data.

3. Use the Graphical Data Mapper to write and read elements to the Environment tree.

4. Use the Graphical Data Mapper to retrieve information about the runtime environment,
including the application and flow names.

The EmployeeService web service provider is already available for you, so the first task will be to
import this prebuilt solution of EmployeeService, and deploy it to the broker node.
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1.2 Prepare the |IB node

Login to Windows with the user "iibuser", password = "passwO0rd".

If you have already done Lab 1 in this series (create an Integration Service), you can
skip straight to section 1.3.

1. Open an IIB Command Console (from the Start menu), and navigate to
c:\studentl0\Create HR database
2. Run the command
3_Create_JDBC_for_HRDB
Accept the defaults presented in the script. This will create the required JDBC
configurable service for the HRDB database.
3. Runthe command

4 Create_ HRDB_SecurityID

This will create the necessary security credentials enabling the TESTNODE_iibuser
node to connect to the database.

4. Stop and restart the node to enable the above definitions to be activated

mgsistop TESTNODE_iibuser

mgsistart TESTNODE_iibuser

1.3 Open the Windows Log Monitor for |1B

A useful tool for I1IB development on Windows is the 11B Log Viewer. This tool continuously
monitors the Windows Event Log, and all messages from the log are displayed immediately.

From the Start menu, click 11B Event Log Monitor. The Monitor will open; it is useful to have this
always open in the background.
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1.4 Import and deploy EmployeeService

1. To avoid naming clashes with earlier labs, this lab will be developed using a new workspace.
If you already have a workspace open, click File, Switch Workspace. Give the new

workspace the name
c:\users\iibuser\IBM\IIB 10\workspace_ JSON

2. Import the Pl file

c:\studentlO\integration_service\solution)\
EmployeeService.10.0.0.3.zip

Import all projects in the PI file.

3. Inthe lIB Toolkit, make sure TESTNODE_iibuser is started (if not, right-click, Start).

Stop any other active 1IB nodes.

4. Inthe Toolkit navigator, expand the BARs folder, and deploy the following barfile to
TESTNODE iibuser/default:

EmployeeService.10.0.0.3.bar
This will overwrite any existing services of the same name in the default server.

5.  As a quick test, to make sure the new EmployeeService is working, use SOAPUI to execute
this service.

In SOAPUI, fully expand the project EmployeeService.

Open the test for 000010. Make sure the IP address is localhost, and that the port is 7800.
Change to these values if necessary.

Clicking the green arrow should return the following data. Note the number of rows retrieved
is 1.

% SoapUI 5.0.0
Eile Tools Desktop Help

BR-N=W-XSFY. -

Search Forum

= . SoapUI Starter Page i
&) [ Projects
ég..gmphyggsgmm i
& I EmployeeServiceHttpBinding [ +;} @ 0O i W |nttp:/flocalhost: 7800 EmployeeService
B & getEmployee 3 =
" £2 Employes 06001 %ecspenv:Envelops smins:sca]~] (o [0 <scapenviznvelops smins:scapenv="hrtp://schemss smlzosp.org/son/
& S Ferdavee 0noMi <scspenv:Headexz/> 2|5 <scspenv:Bady>
e pltyeatervin St et O <scspenv:Bodys z = <ic?:getImployesResponse wmins-ioi="htop://EmployesService”
= <emp:getEmployes> =] <empOut>
G- L EmpservClientsitipdinding =l <iib:IMPLOYIZ> = <DRResp>
=B JSON App - Async <EMENG>000010</ <UserRsturnCodes0¢/UssrReturnCodas
i Jgoztf"'msca'hmt’mao <FIRSTHME>?</FT <RawsRetrieved>1</RowsRetrieveds
=] pp - Sync <!-—Optional:—— </DBResp>
i I http:flocalhost: 7080 1 <MIDINIT>?</MID: = <ic:EMPLOYEZ>
" <LASTHAME>2< /LA <EMENO>000010</EMENG>
] <1-—Cptisnal:— <FIRSTIMZ>CHRISTINE </ FIRSTIMI>
v <HORKDEET>2</W0! <MIDINIT>I</MIDINIT>
fi <1-—Optional:— <LASTNAMI>HAAS</LASTNAME>
E <PHONZNO>?</ FHO! <WORKDEFT>A00< /HORKDERT>
<1--Optional:—- <PHONENO>397 3</ PHONENO>
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2. Create the Client Application

In this section you will create a new Application that will act as a client of the existing
EmployeeService web service.

The EmployeeService uses the EMPLOYEE table of the HRDB database, and has implemented
the getEmployee operation.

This new application, EmployeeService_ JSONClient, will do the following functions:

¢ Receive a request to retrieve employee details in JSON format over HTTP

e Convert the JSON request to a SOAP message, and use this to retrieve the data by
invoking the EmployeeService web service (getEmployee operation).

e Convert the response data from XML to JSON, and send the reply to the original client

request.
e If the employee data is not found, write a "not found" record to a log file, in JSON format.

1. Inthe workspace, create a new Application named EmployeeService_JSONClient.

Click Next.

i x|

Create a new application

An application is a deployable container that provides isolation at runtime. Enter a name for the new m
application.

Application name | EmployeeService_J50NClient]

@:l = Back Mext > | Finish I Cancel
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2.  Select EmployeeService_interface_and_maps as a referenced Shared Library.

Click Finish.

% New Application

Create a new application

Specify dependencies on libraries,

=10l x|

Select existing libraries to reference from the new application:

Shared libraries

;}fEm|:u|nyEeService_interhce_and_maps

3. Click (New...) to create a new message flow.

[5G Application Development 53 &2, Patterns Explorer

Application Development

EmployeeService
El EmployeeService_JSONClient! —
----- ,_'{f' (Mew...) <
=-W@] Referenced Libraries
Iél--!'-r EmployeeService_interface_and_maps
.j, Schema Definitions
-5 WsDL Definitions
B Maps
E Other Resources
EEI---;};“ EmployeeService_interface_and_maps
Independent Resources
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4. Name the new flow EmpServ_JSON_getEmployee.
Click Finish.

=

Create a new message flow

Select a container for the new message flow
Container: IEmplnyEESEWicE_JSDNCIient j Mew. .. |

Message flow name: IEmpSer'u'_JSDN_cletEmployee

Flow organization
¥ Use default broker schema

Schemias I (default broker schema) j

® Finish I Cancel
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5. Drop the following nodes onto the flow editor, and name and connect them as shown.

HTTP Input

Mapping Node - "JSON_to_SOAP"

HTTP Header node - "Remove HTTP Response Header"
Another Mapping Node - "XML_to_JSON"

HTTP Reply

For the HTTP Input node:

e Set the Basic URL Path Suffix property to /empServClient_getEmployee (the
forward slash is important).
e Set the Input Message Parsing Message Domain to JSON.

For the HTTP Header node:

¢ Inthe node properties, select the HTTPResponse tab

e Select the radio button "Delete header" (this is required because if not deleted, it will
override the subsequent setting of the ContentType, which is needed for data in the
format "application/json").

Hu... @
e
F Input // HTTP Reply
= == //
i D = F
(SON_to_SOAP) :
SON_to SOAF, Remove HTTP Response Header  XML_to_1S0M

6. Inthe EmployeeService_JSONCIient application, expand the Referenced Libraries folder,
then the WSDL Definitions folder. You will see that it contains the WSDL of the
EmployeeService.

Drag and drop this wsdl onto the flow editor, after the first mapping node.

Application Development

= EmployeeService
-5 Integration Service Description

(5 schema Definitions
4 WwsDL Definitions

£ http://EmployeeService
i e

[+ Maps
{7 Other Resources

[t -7;' EmployeeService_interface_and_maps
#-[5] Independent Resources

Page 9 of 63

New...

L

L Favarites

| »

(g WebSphere MQ

% HTTPHeader

[ Web Services
(51 scA

Q/J/{; HTTPAsyncReque:
e SyncResponse

L.jj WebSphere Adapters

[+ Routina

JSON Client Application invoking a SOAP Service

rEi Service Interface Location [
(7 Resources LLFI LI
ployeeService_JSONClient M H”---
Flows EHTTP ||
== EmpServ_JSON_getEmployee. msafiow (l# HTTPINUL P
=@ Referenced Libraries P HTTPReply = =1 -
=g EmployeeService_interface_and_maps 2% HTTPRequest _ I...p——*0 =

JSON_to_SOAP Remave HTTP Response Header  ¥ML_to_JSON
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7.

ﬁ Configure New Web Service Usage

Configure web service usage

Spedfy the details of how the selected web service will be used in the message flow.

Only SOAP HTTP and SOAP JMS bindings are supported.

When you drop the wsdl onto the flow editor, the Configure New Web Service window will
open, as shown below.

The "Expose message flow as web service" choice will be selected by default; this should be
changed to "Invoke web service from message flow". No other changes are necessary, so
click Finish.

(Note - if you are using the pre-built solution of EmployeeService, make sure you select the
getEmployee operation).

=0l x|

3

—Web service usage

=

* Invoke web service from message flow

—Web service parameters

Part type: IEmpIDyEESEWicE

Binding: IEmpIDyEESErvicthh:uEinding

Lef Lef Lo

Service port: IEmpIDyEESEWi:EHtﬁ:PDrt

Transpart | HTTP

rations:

( getEphployee(getEmployee)
dEmployee(updEmployee)

Select &l | | Deseleck Al

@::l < Back I Mext = I Finish

Cancel
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8. Connect the flow nodes as shown. Take care to make sure the Output terminals are the ones
to be connected (the out terminals will be green when you hover over them).

Save the flow.

Note that the Mapping nodes show crosses, indicating that further configuration is required.
You will do that in the next section.

...
| @
HTTP Input HTTP Reply
Jsow_m_so;P\* = — - =
i ...
getEmployee_EmployeeService ML o 150
Remove HTTP Response Header
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2.1 Implement the Mapping Nodes

This section is going to use the Mapping Nodes with the schemaless mapping support provided in 11B
V10. The first mapping node will receive an input message in JSON format, and this will be converted
to the SOAP message that is required by EmployeeService.

The second mapping node will perform the reverse operation, converting an XML message back to
JSON format, which will be sent back to the original client using the HTTP Reply node. (Note the

response message has automatically had the SOAP headers removed, because dropping the wsdl
onto the flow editor generates a subflow with a SOAP Extract node).

2.1.1 Implement the JSON_to_SOAP map

1. Double-click the first Mapping Node, JSON_to_SOAP. At the first pop-up, click Next.

_loix

Specify a new message map file
Select map type, container, name, and broker schema for the new map. mml____m

Type of map that you want to create:
{* Message map called by a message flow node
) Submap called|by another map

Container: IEmplu:n,rEEService_JSONCIient =] New

Map name: IEmpSEW_JSON _getEmployee_JS0M_to_SOAP

Map organization
¥ Use default broker schema

Schiema: I (default broker schema) j

@:l = Back Mext = | Finish I Cancel
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2. At the next window, select the map inputs and outputs.

e For the input, expand the IBM supplied message models, and choose JSON (JSON
object message model).

e For the output, under the same folder, choose SOAP_Domain_Msg.

Click Next.
@ New Message Map = |EI|5|
Select map inputs and outputs r N
Creates a map that can contain message inputs and outputs with the Properties folder. Optionally, database operations, o
message headers, and LocalEnvironment can be added to the map after creation.
Filter map input names (? = any character, * = any String): Filter map output names (? = any character, * = any String):
Select map inputs Select map outputs
-~ [A] EmployeeService_JSONClient EmployeeService_JSONClient
- E}E’EmployeeService_interface_and_maps + Eﬁ EmployeeService_interface_and_maps
- g&'EmponeeService_ﬂubmaps - Eﬂ"EmployeeService_submaps
B [=1BM supplied message models = [=IBM supplied message models
D I_FE'1 BLOB {BLOE domain message model supplied by IEM) D LFE‘ BLOB (BLOB domain message model supplied by IBM)

- l—?Ell SOAP_Domain_Msg (SOAP domain message model supy IFE‘ SOAP_Domain_Msg (SOAP domain message model supy
L?E'1 JSON (JS0M object message model supplied by IEM) -O FE' JSOM (JS0M object message model supplied by IBM)
| LFE'I 150N (ISON array message model supplied by IBM) | FB‘ JSOM (ISON array message model supplied by IBM)

1| i K | +

Physical Location:

@j < Back | Mext = | Finish I Cancel

3.  Check that the Output domain is SOAP, and click Finish.

B nNew Message Map

_|O
Select the domain to create the output —
.

Set the output domain of main map called by a message flow node

Cutput domain: |SOAP

@:l < Badk Mewxk = | Finish I Cancel
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4. The mapping editor will load. Expand the Message Assembly for the input message.

B— EmpServClient_JSON1_JSON_to_SOAP
~EmpServClient_JSON1_JSON_to_SOAP PR b X - O BREESE
= ?'lSMessage Assembly JSON = E.—,gMessage Assembly SOAP_Domain_Msg
o <Click to filter... > Ho <Click to filter... >
ﬁ'j Properties [0..1] PropertiesType @ Properties [0..1] PropertiesType
= ﬁ'j 150N [1.1] JSONMsgType f’j SOAP_Domain_Msg  [1.1] SOAP_Msg_type
[] Padding [0..1] sting
= &% choice of castitems  [1..1]
Data [1..1] anyType
= Teg pata [1.1] JSONObject
&) any [0..7

5. You are going to add a user-defined element to the JSON part of the input message
assembly.

You will see that the JSON folder has a Data element, and an "any" element.

Right-click the "any" element, and select "Add User Defined" from the context menu.

~EmpServClient_JSON1_JSON_to SOAP & 5 | i =2 | | = &8
= '&5 Message Assembly 150N
o <Click to filter... >
=]
ﬁ'j Properties [0..1] PropertiesType MD""E -
= &l 150N [1.1] ISOMMsgType
[8] Padding [0..1] string
B £ choice of castitems  [1..1]
Data [1..1] anyType
= Tg Data A/[ﬂ/_'ISGNGI:quEt
- z an - .-
@ Y ndo
Redo
Eeverk
Lk kel
Zapy ZhrlH-C
Paste ZhrlH-Y
Delete
4% Add output Cirl+5hift 4, O

Ed add environment mapping

|i| Open Information Popup Cirl+5hift+
Open Dedaration F3

Cast...
E* Add User-Defined Ctrl+Shift-+C

2 Create Transform Ctrl+]
- Create Connectinn
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6. The word "element1” is added to the JSON message.

7. Change this to "empNumber" by overtyping "element1". Leave the element type as "string".

Page 15 of 63

= Fal Message Assembly
& <Click to filter...>

@ Properties [0..
= &l 150N [1.
[2] Padding [0..

= [e] Data [1.
= & choice of ... [0..
any [O..

1]
1]
1]
1]

1

150M

PropertiesType

JS0OM_Msg_type

string

< ANonymous =

o

[= &% Message Assembly JS0NM
o <Click to fiter... >
@ Properties [@..1] PropertiesType
= gl 150N [1..1] IJSON_Msg_type
[8] Padding [0..1] string
= [g] Data [L.1] =Anonymous=
= & choice of castitems  [0..%]
any [0..1]
| @3 empMumber [0..1] string
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8. Now switch to the output message assembly on the right. This message is going to be a
SOAP message, so it has to be Cast as a SOAP message, based on the schema that
defines the output of the EmployeeService getEmployee operation.

In the output message assembly, expand the SOAP_Domain_Msg, then Body.

Right-click the "any" element, and select "Cast" from the context menu.

- E.,—.; Message Assembly SOAP_Domain_Msg
o «Click to filter,, >
£ @ Properties [0..1] PropertiesType
= f’j SOAP_Domain_Msg [1..1] SO0AP_Msg_type
+ [B] Context [0..1] =Anonymous:=
¥ [8] Header [0..1] =Anonymous:>

= [€] Body [1.1 sAnonymous:=
5 anyAtiribute ‘/m/i]/
'@ an.:ll, Fn 47

< Undo Delete transform

¥ [e] Attachment

Reda
Revert
Lk (Zh| 3
(] )y ZhrH-T
Faste [ o
Delete
4% Add output Cirl+5hift+N, O

Eﬁ Femove environment mapping

i| Open Information Popup Ctrl+5hift+I
Open Dedaration F3

[ Add User-Defined Ctrl+5hift+C

o~ Add Connection
Et: Auto Map
Quick Link Cirl+H
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9. From the Type Selection window, highlight getEmployee, and click OK.

(getEmployee is the name of the input message for EmployeeService getEmployee
operation).

Note - if you are using the pre-built version of EmployeeService, you will also see other
types, as shown here.

_oix

Choose a type (7 = any character, * = any string):

|
Matching types:

[&] Body

[=] DEResp

(8] EMPLOYEE

(] EmployeeResponse
[&] Envelope

[&] Fault

getEmployes
[e] getEmployeeResponse
[2] Header
[e] s0AP_Domain_Msg
[8] updEmployee
[8] updEmployeeResponse

Qualifier:
ﬂ http: fEmployeeService (EmployeeServicelnterface

@:I | Ok I Cancel

10. Expand the getEmployee message, and drag and drop the JSON input empNumber to the
output employeeNumber.

This will create a Move transform.

JS0M = E%Messaga Assembly

o <Click to fiter... >

= &5. Message Assembly

o «Click to filter... >

SOAP_Domain_Msg

@ &f Properties [0..1] PropertiesType Loz < 9 @ &l Properties [0..1] PropertiesType
= &l 150N [1.1] ISONMsgType = £l 50AP_Domain_Msg [L.1] SOAP_Msg_type
[e] Padding [0..1] string + [8] Context [0..1] <Anonymous:>
= . choice of cast items [1.1] 4[] Header [0..1] <Anonymous:>
Data [1.1] anyType = [€] Body [1.1] <Anocnymous:>
= g Data (1.1 ISONObject 18 anyeerbute -1
o & choice of castitems  [0..%] = % choice of cast items [0..1]
E any [L.1] any 1.1
ﬁﬁ ampiumber [1.1] string Move = ] = ?@ getEmployes [1.1] <Anonymous:>
f’j employeeiumber  [1..1] employseMumberType

+ [€] Attachment

Save and close this mapping node.
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2.1.2 Implement the XML_to JSON map

1.  Double-click the XML_to_JSON map node, click Next, and at the input and output selection,
make the following choices:

e For the input message, because the generated subflow which invokes the web
service has included a SOAP Extract node, you do not need to specify a
SOAP_Domain message. Instead, expand EmployeeService_submaps/DFDL and
XML Schemas, and select the getEmployeeResponse message.

e For the output message, expand IBM supplied message models, and select JSON
(JSON object message).

Click Finish (or Next to check that the output domain is JSON).

_IBx]

Select map inputs and outputs i -
Creates a map that can contain message inputs and outputs with the Properties folder. Optionally, database operations, w1
message headers, and LocalEnvironment can be added to the map after creation.

Filter map input names {? = any character, * = any String): Filter map output names (7 = any character, * = any String):
| |
Select map inputs Select map outputs
Employ: vice_JSONClient EmployeeService_JSOMClient
E| E'D'a EmployeeService_interface_and_maps - E'm-"EmployeeService_interface_and_maps
B [z=DFDL and XML Schemas - E‘ﬁ'EmployeeService_submaps
----- O L% Body {http://schemas. xmlsoap.org/soap/envelop = (z=1BM supplied message models
----- O '—?B‘ Envelope {http://schemas. xmlsoap.orag/soap/eny i a FE‘I BLOEB (BLOE domain message model supplied by IEM)

----- [ [7] Fault {http:fschemas. xmisoap.org/soap/fenvelor
----- O FE‘ getAllEmployees {http://EmployeeService}
----- O FE‘ getAllEmployeesResponse {http://[EmployeeServi

etEmployee {http: f[EmployeeService}
( ----- L% geJEmployeeResponse {http: /{EmployeeService}
eader {http:/fschemas.xmlsoap.org/soap/envel

& g EmployeeService_submaps
[ (2= IBM supplied message models

| L O|E | |

Physical Location:

Library: Eﬁ. EmployeeService_interface_and_maps
Path: = EmployeeService_InlineSchemal. xsd
Mamespace: th {http://EmployeeService}

C:?j < Back Next = | Finish I Cancel
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2. The default map will be shown.
The JSON domain does not require the use of MsgSet, MsgFormat and MsgType. The
mapping editor initialises those values for you, so do not change the provided Assign
transforms.
= EMessage Assembly getEmployeeResponse =l [ Message Assembly JSOM
o <Click to fiter...> o «Click to filter... >
I;'-'I::'jev ; + @Properﬁes [0..1] PropertiesType
= = o # ] 150N [1..1] JSON_Msg_type
# L€l Properties [0..1] PropertiesType ASSI —
o h Fl5| Assian ~ A
FlE  Assian ~ A
+ @getEmployeeResponse [1..1] <Anonymous:=
3. Before creating the map transformations, you are going to define the output message as a

JSON object message. This will be CAST from the schema type EmployeeResponse
message, so will contain the two schema types DBResp and EMPLOYEE.

Expand the output message assembly, JSON element, and "choice of cast items".
Expand the last Data element to show the "any" element.

Right-click the "any" element, and select Cast from the context menu.

=l ['; Message Assembly 150N
= <Click to filter... =
; £ @ Properties [0..1] PropertiesType
= Lg] 150N [1.1] ISOMMsgType
[2] Padding [0..1] string
= 5 choice of castitems  [1..1]
Data [1..1] anyType
2 g Data [L.1] ISONObject
.@ any i #

! Undo
Redo
Revert
ik (|-
oy (Zhr| T
Paste (|
Delete

o Add output Ctrl+shift-+M, O

ﬁ Add environment mapping

i| Open Information Popup Ctrl +5hift+I
Open Dedaration F3

[ Add User Defined

Ctrl+8hift+C

=l e
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4.  From the Type Selection, choose EmployeeResponse, click OK.

% Type Selection _ | I:Ilﬂ
Choose a type (7 = any character, * = any string):

Matching types:

(2] Body -
[&] DEResp

(€] DEPARTMENT

[e] EMPLOYEE

[8] employeeNumber
[e] EmployeeResponse
[&] Envelope

[&] Fault

[&] getAlEmployees
[&] getAlEmployeesResponse

[] getEmployee |

Qualifier:
a http:/fhrdb fibuser (EmployeeService_submaps fhrd

al | 0

® Ok I Cancel

This will include this data type in the output message.

= [ Message Assembly 150N
2 <Click to filter... >
; @ Properties [0..1] PropertiesType
= gl 150 [1.1] ISOMMsgType
[e] Padding [0..1] string
= & choice of cast items [1..1]
Data [1..1] anyType
= fg Data [1..1] JSONObject
= &, choice of cast items [0..%]
any [1..1]
= f@ EmployeeResponse [1..1] EmployeeResponseType
@ DER.esp [1..1] DBRespType
| EMPLOYEE [0..%] EMPLOYEEType
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5. Since the transforms will operate on an output containing an array, the initial mapping must

be performed at the highest level of the map assembly.

Connect the input getEmployeeResponse to the output EmployeeResponse. This will

create a Local Map.

= a2 Message Assembly
4
E:

v <Click to filter...>

# ] Properties [0..1]

# ] getEmployeeResponse  [1..1]

getEmployeeR esponse

Overrides
PropertiesType e
<ANOMYMOous > =] Local map ‘

= [ Message Assembly
o <Click to filter,..>

. [ Ll Properties

= L¢l 1s0n
[€] Padding
=) & choice of cast items
e.@a Data
= f@ Data
= & choice of cast items
any
= f@ EmployeeResponse
+ @ DEResp
% ] EMPLOYEE

150N

PropertiesType
JS0OMMsgType
string

anyType
JSOMNObject

EmployeeR esponseType
DBRespType
EMPLOYEEType

6. Click Local Map to provide the detail element mappings. Initially, no element mappings are

done.

= %Fj getEmployesResponse

}:D <Click to filter... >

[1.1]
[1.1]
0.7

= @ EmployeeRespanse
+ @ DEResp
+ | EMPLOYEE

<Anonymous:>

EmployeeResponseType
DBRespType
EMPLOYEEType

= ﬂgEmployeeResponse
-+ "
57 <Click to filter...»

* @ DEResp

) gf| EMPLOYEE

EmployeeResponseType

[1..1] DBRespType
[0..*] EMPLOYEEType

7. Connect the input DBResp to the output DBResp. This will create a Move transform.

(If a Local Map transform is created, accept the quickfix (light-bulb) to create the individual

mappings.)

Connect EMPLOYEE to EMPLOYEE. This will also create a Move transform.

(If a For Each transform is added automatically, bypass the next step).

= %ﬂ getEmployeeResponze
:‘=:‘-> <Click to filter...>

= &£l EmployeeResponse [1.1]

+ @ DBResp [1.1]

+ El EMPLOYEE [0..%]

Page 21 of 63
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= f@EmplnyeeREspnnsE
—+1 "
s <Click to filter...>

+ @ DEResp

% ] EMPLOYEE
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8. Forthe EMPLOYEE to EMPLOYEE transform, change the Move transform to a "For each".

= %ﬂ getEmployeeResponse <Anonymous =
o «Click to filter... >
= f’j EmployeeResponse [1..1] EmployeeResponseType
€] DBResp [1..1] DBRespType
£ EMPLOYEE [0..*] EMPLOYEEType

= f@ EmployeeRes

5 <Click to filter..
el DBResp
Lel EMPLOYEE

- & I ranstorim
Fl
--RE| For each
B

E, Custom Transforms
172 |jst Functions

9. The transform will show a warning, indicating no mappings have been done. Click the light-

bulb to invoke the quick fix, and invoke the Automap suggestion.

This will create all the required mappings inside the "For each".

wEl DBResp
f| EMPLOYEE

PR

T

45, The For each transformation does not ...

&2

1 quick fix available:
@ [nvoke automap

Click a fix to invoke

10. This part of the map will now look like this:

EmployeeResponseType

=] f@ EmployeeResponse

=] %ﬂ getEmployeeResponse <Anonymous:
3¢ <Click to fiter....> 2 <Click to filter... >
=] f’j EmployeeResponse [1.1] EmployeeResponseType 1 f’j DBResp
& DBResp [1.1] DBRespType FEiMove - | @ (glEMPLOYEE
£l evpLovEE [0..¥] EMPLOYEEType FEForeach ~ ¥

[1..1] DBRespType
[0..*] EMPLOYEEType

Page 22 of 63

JSON Client Application invoking a SOAP Service

Provided by IBM BetaWorks

Version 10.0.0.3



IBM Integration Bus V10 Workshop

January 2016

11. Finally, set the Content Type of the output message properties to "application/json". To do
this, go to the top level of the map, expand the output Message Assembly Properties, right-
click ContentType, and select Add Assign.

Page 23 of 63

= % Message Assembly
o «Click to filter,..>
= @ Properties
[8] Messageset
[8] MessageType
[8] MessageFormat
[#] Encoding
[e] codedCharsetid
[8] Transactional
[8] Persistence
[e] CreationTime
[8] ExpirationTime
[] Priarity
[8] Replyldentifie-
ReplyProtoco

[e] To

Redm
Rewerk

[O..
[1..
[1..
[1.
[1.
[1..
[1..
[1.
[1.
[1..
[1..

r4

<" Undo Auto Map

1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]

11

150N

PropertiesType
sfring
string
sfring
int

int
boolean
boolean
time
time

int

mtrimo

[2] ContentType

20k
[®] IdentitySourc

Capy
[#] IdentitySourc

Faste

ZErl-
CErl+C
ZEr[H-Y

[®] 1dentitySoure
[8] 1dentitySoure Delete

(8] IdentityMapp S5 Add cutput

(€] IdentityMapp g Add environment mapping

Ctrl+Shift+N, C

(€] IdentityMapp |i| Open Information Popup

[e] IdentityMapp ~ Open Dedaration

Ctrl+5hift+

F3

= ol 150N Cast...

[2] Padding
= & choice of cas

= fig Data = Auto Map

o Add Connection

= E{: Accept All Auto-mapped Transforms
Data
= "Eg( Reject All Auto-mapped Transforms

= &% choice of Quick Link from Input

anu = pdd Assign

Ctrl-+H
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12. This will add the Assign transform, but initially this will show an error. This is because some
of the output properties values are already set within an Override Group.

On the new Assign, click the light-bulb to invoke the quick fix. This will move the Assign to
the Override Group.

L= e Larray wme
55 Assian ~ [€] ContentType [1.1] string
‘m ContentType is mapped by a group of 0.. &3 [1..1] string
- [1..1] string

1 quick fix available; ;rd [1.1] sting

@3 the conflicting transforms in an override 'E'E/'-Ey [1..1] string
[1..1] string

Click a fix to invaoke
[1..1] string

13. Now highlight the new Assign, which is the last transform within the Override Group.

In the properties of the transform, in the General tab, set the value to application/json.

=l E Message Assembly getEmployeeResponse = |‘_°r,5“ Message Assembly J50M
B «Click to filter....» o «Click to fiter...»
Laems | = f’j Properties [0..1] Propertie
| [8] Messageset [1..1] string
& l [e] MessageType [1.1] string
2] ﬁ’j Properties [0..1] PropertiesType a - [E] MessageFarmat [1.1] string
— [€] Encoding [1..1 int
[€] CodedCharsetid [1.1] int
e [&] Transactional [1..1] boolean
@ ol getEmployesfesponse [1.1]  <Anonymous: e o e— [1.1] bookan
[8] CreationTime [1..1] time
[€] ExpirationTime [1..1] time
[&] Priority [L.1] int
[€] Replyldentifier [1..1] string
[€] ReplyProtocol [1..1] string
[&] Topic [1..1] string
[e] ContentType [1..1] string
| [€] IdentitySourceType [1.1] string
4
= Properties 53 E._\ Problems EE QOutline E,Tasks [ Deployment Log &3 Progress
Transform - Assi
M )
Cardinality \/
Variables
Save and Close the map.
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2.2 Complete the Message Flow

1. One final check is necessary. You should make sure that the new application is configured to
use the correct port number of the EmployeeService.

In the Integration Nodes pane, expand TESTNODE_iibuser and the default server.
Highlight EmployeeService. In the properties of the deployed service, you will see the

Service URL that is active for this service. Note and record the port number that is in use. In
the example below, this is 7800, but may be different on your system.

&5 Int... &3 = 0
= Properties 32 [ Problems o= Outline &% Tasks [ Deployment Log
EI ds =

= = Proper Value
7 5 g e s o ————

B¢ TESTNODE jibuser

B

- Deployment Time Mon Dec 07 18:49:26 GMT 2015
ElGL default Full Name EmployeeService appzip
&-[58] EmployesService Last Modified Mon Dec 07 18,44

"'E'm” EmployeeService_interface_and_maps Operations getAllEmployee, aetEmployee
"'E'Dr EmployeeService_submaps Service Query URL http:/f192. 168126, 150: 7300,Employegervice?wsd|
Service URL http:/f192. 168126, 150: 7800,Employegiervice
= Keywords
BAR C: JUsers/fibuser [IBM/TIET 10/ workspace TestModeBarFiles Employeed
VERSION

2. Inthe primary message flow, double-click the generated subflow
getEmployee_EmployeeService.

e
| 2
HTTP Input
HTTP Reply
=1 By =
—=d
J50N_to_sSOAH getEmpIDyEE_EmpIDy;hSh;'i_E?' i... //_:ML_tD_JSON
Remove HT §P Response Header
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3. Inthe node properties of the SOAP Request node, select the HTTP Transport tab. Ensure
the Web Service URL uses the correct port number, as you have obtained in step 1 above
(7800 in this example).
(Note - a production environment would not normally hard-code a port number in the
application, but this is done for ease of development in this lab).
Save and close the subflow.
Elg getEmployee_EmployeeService_Flow 1.subflow &2 l
< ur Palette
e
%L [Request | fault
[y WebSphere MQ
[ef MQTT
ums IMS [ Extract fallure
[ =3 Web Services H
rE'SaaS Froviders getEmployeeResponse
(o] 5CA
ofods |
Graph‘ Uger Defined Properties |
| EE Duﬂine| 2, Tasks| [ Deployment Log| =5 Progress|
%% SOAP Request Node Properties - Request
Description
Basic Web service URL*® |http:Iﬂocalhost:?BDDIEmponeeService
HTTP Transport Eud Bty e th b femrina
JMS Transport Request imeout (in seconds) | 120
e e HTTPR(5) proxy location |
Transactions
Eae—— Protocol {if using S5L) ITLS
WS Extensions Allowed 551 ciphers (if using 55L) |
S S SR e Use compression Inone
Parser Options .
Page 26 of 63 JSON Client Application invoking a SOAP Service

Version 10.0.0.3



IBM Integration Bus V10 Workshop January 2016

3. Test the EmployeeService JSONClIient Application

This chapter will present two ways of testing this application. The first approach is to use the
Integration Bus Flow Exerciser. This will enable you to provide an input message to execute the flow,
and to see the executed path of the message flow. It will also allow you to examine the message tree
as it was at various points of the executed path.

The second approach is to use an external tool to initiate the test. SOAPUI is provided for this
purpose. This external tool can then be used in conjunction with the Flow Exerciser to view the flow
execution path.

3.1 Test using the Flow Exerciser

1. Make sure the new message flow is open in the flow editor. Click the red record button.

N
J Flaw Exerciser:‘ ") ’ J CHE]
i
| 2
HTTP Input
B o B =
= -
J50N_to_SOAP getEmpIu:uyee_Emplw;;:r:E;ﬁ' /... /:ML_tD_JSON
Remove HTTF Response Header
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2. This deploys the application, and activates the Flow Exerciser.
paN

JF|DW Exerciser: P:('ﬁ_:)&l J EE]

EmpSery_JSOMN_getEmployee »

[III... H‘f‘?

HTTP Input
HTTF Reply

=6 i
-_"‘H-_H —_— /'
J50N_to_SOAF - oetemployee_EmployeeService i... XML_to_JSON
Remove HTTP Response Header

Using the middle icon (indicated above), open the Send Message dialogue.

Create a new message, name it "Employee 000010", and type the following data into the
message area:

{"empNumber" :"000010"}

Click Send.

% Send Message

Send Message

Create or select a message to send to the flow. Click the messaage category header {e.g. Input Messages) for more
information.

& B R

El@ Input Messages

Mame I Employes 000010

; Main

: ﬂ new message 1

“(=4 Recorded Messages 1=l
Input Location: II-I'I'I'P Input El
Message Details

Edit, type, or import &8 message.
Wﬁﬁﬁh\
-
< {"emphumber”: "0000 mV =]
Ny

-
4 s

[~ Show in hexadedmal viewer (Read Cnly)

Export Source... |
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3.  When the flow has executed, highlight the "Received HTTP reply....." You will see the output
message in the display pane, containing the data retrieved from the EMPLOYEE table.

Close this window.

_loix

ElE," Invoke Message Flow (Get employee 000010}
----- +" Mezzage flows deployment successfully completed
=B Starting
----- 2 Sending Message to "HTTP Input”
i b 2? jReceived HTTP reply message for "HTTP Input”
- |§| S'IIII:IFIEE'

{EmployeeResponse™ { DEResp™: - |
{UserReturnCode ™0, RowsRetrieved™; 1, RowsAdded™:0, "RowsUpdated™:0, Ro
wsDeleted ™0, SQLCode_FrrorCode ™0, SQLState_SQLState™ ™, "SQL_Frror_Mess
age”: ", "EMPLOYEE™:

TEMPMO™: 0000 10", "FIRSTMME ™ "CHRISTIMNE", "MIDIMNIT ™ "T", "LASTHMAME™: "HAAS =
" WORKDERT ™ "AD0", PHOMENO ™ "3978", "HIREDATE " "1995-01- LI

Close |

4. You will see that the executed path is shown in green. Each connector shows an icon where
the recorded message tree can be viewed.

J Flow Exerciser: [&] @= 7] O]

EmpSery_JS0M_getEmployee »

= @

HTTP Inpuiiz]

HTTP Reply
(2f—o—(z]
JSON_to_SOAP getﬁﬂﬂovee_ﬁﬂdoyie_;;;%;“ /E/::ML_to_JSDN
Remove HTTP Response Header
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5. Click the icon on the first connector.
You will see the input message (empNumber = 000010), parsed in the JSON domain. You
can also see all the other components of the message tree, such as the Environment, Local
Environment, etc.

Note that the envelope on the related connector shows a small circle, indicating the
connector that is currently being displayed.

Click outside the yellow box to close it.

‘ Flow Exerciser: 5] B W1 & &

EmpServ_J50M_getEmployee »

ﬂ: ... -
~ Recorded Message
HTTF Inpu
¥ Environment

¢ Local Environment
F Exception List

- Message
[ <message >
<Properties=
< [Properties =
<HTTPInputHeader =
< MHTTPInputHeader =
[ =150M=
H <Data=
<empMumber =000010 < fempMumber =
= /Data=
< (150N
< /message >
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6.

Page 31 of 63

Click the icon on the connector after the getEmployee web service subflow.

Expand the Message.

You will see that the message contains an HTTPResponseHeader at this point in the flow.
This is because the flow has invoked a SOAP service, and |IB has added the response
header. Note that the Content-Type is text/xml. Because the final response should be
"application/json", this header must be removed, and the subsequent map will change the

content type.

You will also see the DBResp elements (eg. number of rows retrieved), and the data that
was returned from the EMPLOYEE database. At this point in the flow, the data was in XML

format, so the domain is XMLNSC.

[ N
- 1

&7

o (] P

HTTF Reply

i

~ Message
E <message:>

1

b Environment

} Exception List

=
jeoord ed Message

} Local Environment

<Properties >
< Properties >
=] <HTTPResponseHeader =
<X¥-Original HTTP-Status-Line =HTTR/1. 1 200 CK</X-Original HTTP-Status-Line =
<X¥-Original HTTP-5tatus-Code =200 <X -Original HT TP -5tatus-Code =
<Server »Apache-Coyotef1. 1< /Server >
<Content-Type =textfxml;charset=utf-8 < /Content-Type =
<Content-Length>1124</Content4Length =
<Date>Mon, 07 Dec 2015 12:52:20 GMT < /Date >
< HTTPResponseHeader =
[F =XMLNSC=
= <inZ:getEmployeeResponse =
=] <out:EmployeeResponse =
<DBResp >

< /DBResp >

[El <out:EMPLOYEE=

<EMPNO =000010 < /EMPMNO =
<FIRSTMNME =CHRISTINE < /FIRSTNME =
<MIDINIT =1« /MIDINIT =

<L ASTMAME=HAAS < /LASTNAME >
<WORKDEPT =A00</WORKDEPT =
<PHOMNEMO =3978 < /PHOMENO =
<HIREDATE > 1995-01-01< /HIREDATE =
<I0OB=PRES </IOB=

<EDLEVEL > 18 </EDLEVEL >

<SEX »F<(SEX>

<BIRTHDATE = 1963-08-24< [BIRTHDATE =

~CAl ADV -1 570N~ [CAl ADV
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7.  Click the icon after the XML_to_JSON map. Looking at the same part of the message tree,
you will see that the data is now in JSON format, because it is shown under the JSON

domain.

W 7
s (1122

HTTP Response Header

—

> H@

P Repl
B

—
-

XML_to

Recorded Message

F Environment
b Local Environment
F Exception List

= Message
[E <message>
<Properties=
< Properties =
E <IS0OM>
E <Data>

= «<M51:EmployeeResponse =
<DBResp>
«/DBResp =
[Fl <MNSL:EMPLOYEE>=

<EMPNO>000010 </EMPNO >
<FIRSTNME >CHRISTINE < /FIRSTNME =
<MIDINIT > </MIDINIT >

<L ASTMAME >HAAS < LASTNAME >
<WORKDEPT >A00</WORKDEPT >
<PHONENO >3978</PHONENO >
<HIREDATE > 1995-01-01</HIREDATE >
<IOB>PRES  </I0B>

<EDLEVEL > 18 </EDLEVEL >
<SEX>F</SEX>

<BIRTHDATE > 1963-08-24< BIRTHDATE >
<SALARY >152750 </SALARY >
<BONUS > 1000-</BONUS >
<COMM>4220</COMM >

M5 1:EMPLOYEE =
< M5 1:EmployeeResponse =

< /Datax
< 150N =
< fmessage >

al
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8.

Open (double-click) the getEmployee_EmployeeService subflow icon. This will open the
subflow, and will also show the green lines of flow execution. You can use the same tools to
examine the message tree content at any point.

When you have finished in the subflow, return to the main flow by clicking
EmpServ_JSON_getEmployee.

" J @ @

( EmpSery_1S0OM_getEmployee getEmployee_EmployeeService_EmpServ_JSOMN_getEmployee

) ~
in Request fault
Extract failure
getEmployeeResponse

Back in the main flow, return to the icon on the first connector.

On this message display, note that you can save the content of this message for future use.

Click the Save icon to save the message.

Note that this facility is only available on the connector after the first node in a message flow.

o~
ﬂ:ﬂ... - -
- Recorded Message EI_IEJ
HTTP Input
F Environment
F Local Environment

F Exception List

+ Message
[F <message:=
<Properties>
< (Properties >
“HTTPInputHeader =
< HTTPInputHeader =
E <1S0N=
B <Data>
<empMumber =000010 < fempMumber =

10. Provide a suitable name for the test, for example "000010", and click OK.

x

The recorded message will be saved and available from the Send Message dialog.
Recorded Message Name: | 000010]
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11. Click the Send Message icon again, to return to the Send Message window. You will see that
the message has been saved in the Recorded Messages section.

x

Send Message

Create or select a message to send to the flow. Click the message category header (e.q. Input Messages) for maore
information.

@ - Manage your messages:

E@ Input Messages
‘&7 Employee 000010
-4 Recorded Messages & - Click 'Duplicate’ to copy the selected input message.

----- 571 oooo1o

Sfﬁ - Click 'Mew' to create an input message.

¥ - Click 'Delete’ to remove the selected messages.

- Click a message to view or edit it.

@ Send I Close |

12. Highlight the Recorded Message 000010. The recorded content of the message will be
displayed.

This can now be resent to the message flow, so click Send.

x

| Send Message

Create or select a message to send to the flow,

HET tE ®
= v Input Message:!
[ E,'D Employee C
| - Recorded Mess ;
] =) Input Location: | HTTP Input
Test Data: <environment />
<exceptionList /=
<localEnvironment xmins:ib= Tt fcom. dm. bl 1.0"
iib:parser= MOROOT "ibiinjectable = Frue ™
<Destination>
<HTTP > b
<Requestldentifier ibrvalueType= BLOF =414d512049423130514d475220202020 2b42e 35420006 102 < Rec
<MHTTP=
</Destination>
< flocalEnvironment =
<message xmins:ib= hitp:/fcom.bm. ibft/1.0 "ib:parser= WSRoot"
iibinjectable= True "=
<Properties iib:parser = WSPROPERTYPARSER =
<MessageSet ib:valueType= CHARACTER "ib:elementType = Tx03000000 "= < MessageSet >
<MessageType iib:valueType= CHARACTER "iib:elementType = Tx03000000 "= < MessageType =
<MessageFormat iib:valueType= CHARACTER "
iib:elementType= Tx03000000 = < MessageFormat =
<Encoding iib:valueType= TNVTEGER "=546</Encoding =
<CodedCharSetld iib:valueType= TWTEGER 1208 < /CodedCharSetld =
<Transactional iib:valueType = BOOLEAN =false < /Transactional =

MName | 000010

Main

<Persi lueType= BOOLEAN "fals rsistence > =
A - S AT AN AATAN.AALAN AN - lmiis T
| [ »
% I I ﬂ Apply | Revert: |
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13. The flow will be rerun with the recorded data. When the flow has executed, you will again
see the green line highlighting the execution path.

You can now view the message tree contents as before.

‘ Flow Exerciser: [#] s V] & =
EmpSery_JSOM_agetEmployee  »
Hﬁ??
HTTP Reply
[2p—e—{w]
J50N_to_SOAP getﬁﬂplnyee_ﬁﬂplo?:;;eﬂ:‘ /EliML_to_JsoN
Remove HTTP Response Header
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3.2 Test using SOAPUI and the Flow Exerciser

In some testing scenarios, you may need to view multiple flow invocations at the same time, to be
able to compare flow executions. The Flow Exerciser will allow this, but you must invoke the flow
using an external tool (such as SOAPUI when using http flows). This is described here. We assume
that the Flow Exerciser is still running from the previous section.

1. Open SOAPUI from the Start menu (you may already have this open from a previous lab).
Open the EmployeeService_PrebuiltWorkspace workspace.
Expand the project "EmployeeService_JSONCIlient - Sync", and open the request
"Employee 000010" that is under getEmployee.
Note that the message payload that will be sent for this request is a JSON message:
{"empNumber":"000010"}
Note that the endpoint url is localhost:7800. This port should be the one that your new
application is deployed to, but if you have started other listeners for some other scenarios,
you may need to adjust this endpoint.
File Tools Desktop Help
BaBsdcoxX®
= ' 5% Employee 000010
%plo\,reeSer\rice_PrebuiltWorkspace 2 Method Endpaint
[+ &l DepartmentService_REST = 5 :
0 S [PosT | [ntip:/facalhost: 700
E}--@ EmployeeService i G W ] S P [
EJ---@ EmployeeService - MessageFlowSecurity, BasicAuth % =
E}--@ EmployeeService - MessageFlowSecurity, SSL, X.509 & Mame | Value | Style | Level
- Bl EmployeeService_JSoNClient - Async =
- By Employeeservice_Jsonclient - Check Bonus o
E—J---@] EmployeeService_JSOMNClient - Sync
&~ X http:/flocalhost: 7800
E} Get Employee [fempServClient_getEmployee]
i 252 getEmployee
5 . 58 Employee 000011
- 2% Employee 000010 N
\... BE Employee list 0020
- [] Check Bonus [fempServClient_checkBorus]
E}--@ EmployeeService_REST
G- Bl EmployeeService_WebServiceClient Options:
E}--@ EmployeeService_checkBonus 1
@ EmployeeService_predictSalary |
[ 3
-
MediaType [] Post Querys...
{ "empNumber™:"000010"}
(For info, this SOAPUI project was created by specifying "New REST Project” in the SOAPUI
dialogue).
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2. Click the green arrow. The SOAPUI test runs, and the returned data will be shown in JSON
format in the response pane.

Make sure you select the JSON tab to see the message in JSON format.

| EE Employee 00001

. Method Endpaoint Resource Parameters

= [F‘OST V] |htu3:,|’,|’localhost:7800 [V] |fempSer\tCIientgetEmployee ||
<
url _
=t lz‘ LS @ , = 1[0 {"ErployeeResponse™: |
Name | Value | Style | Level 2 HERe Dk 1
8 "UserReturnCode™: "0,
q = "RowsRetriewved™: "1™,
= 5 "Rowshdded™: {"mil"™: "true"},
':I_: & "RowsUpdated™: {"nil™: "true™},
= 7 "RowsDeleted": {"nil™: "true"},
2 Code ErrorCode™: {["mnil": "true"},

State SQLState": {"nil": "true"},

10 "S50L_Error_Mesgsage™: {"nil"™: "true"}

11 big

123 "EMPLOYEE"™: {

12 "EMPNG™: "000010™,

14 "FIRSTHME": "CHRISTINE",

15 "MIDINIT™: ty

16 "LASTHAME"™

17 "WOREDEET™": "ROO™,

18 "PHONENO™: ™3378"™,
Lo g "HIE E": "1395-01-01",

= "
{"emplumber™:"000010™} "SEX": “F",
"BIRTHDRTE™: "13&63-08-Z4",

"SALARY": "152750",
"BONTS™: "1000",
"COMM": "4220"

R T

1o

[ RS T S T S SR R R SR SR
R

3. Repeat the test using the request "Employee 000011".
The message payload that will be sent for this request is a JSON message:
{"empNumber":"000011"}

SOAPUI will show the response message RowsRetrieved = 0

= 1E {"ExployeeResponse™: ["DEResp": |
- 2 "UserReturnCode™: "0",
3 "BowsRetrieved™: "O",
~ 4 "Rowshdded™: "nil"™: "true"},
=| 3 "RowsUpdated": {"nil": "true"},
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4.  Open the SOAPUI request Employee list 0020. Click the green arrow.

Two rows will be returned in JSON format.

8% Employee list 0020 :

" Method Endpoint Resource
> = =[PCIST v”htn:u:fﬂncalhnst:?ﬁﬂﬂ [v]|fempSEerIientjetEmployee
€] =
g B sl @ ¥|= 1[E {"EmployeeResponse™: {
E- Marme | Value | Style | Level ’g N "3'3335?"; ’ 1 . ;
3 "UserBeturnCode™: "0",
% ( i 4 "RowsRetriewved": "2V,
2 .\.é "RowshAdded": {"nil": "true"},
= o "RowsUpdated”: {"nil": "true"},
/; 7 "RowsDeleted": {"nil": "true"},
2 g "S0LCode ErrorCode™: {"nil"™: "true"},
| 9 "S0LState_ SQLState™: {"nil"™: “"true"},
10 "S0L Error Message™: {"nil": “true"}
11 el
12 "EMPELOYEE™: [
133 {
Fal 14 "EMBNO™: "000020™,
E 15 "FIRSTMNME" : "MICHAEL"™,
16 "MIDINIT™: "L",
17 "LASTHAME" : "THOMEPSON",
Options: = 18 "WORKDEET": "BO1™,
19 "PHONENO™: "347&",
:V X 20 "HIREDATE": "2003-10-10",
MediaType [Postcy :; "‘;;E?T;,__,L%N‘::;f i
{ "empNumber" :"0020"} 23 "SEX": "M",
24 "BIRTHDATE": ™137g8-0zZ-02Z",
25 "SATARY™: "S4250™,
26 "BONUS™: "BOO™,
27 "COoMM™: ™3300™
28 ki
253 {
30 "EMBNC™: "000200™,
31 "FIRSTHNME" : "DAVID",
32 "MIDINIT™: " ™,
33 "LASTHAME"™ : "BROWN",
34 "WORKDEPT": "D11™,
35 "PHOMEMO™: "4501™,
36 "HIREDATE": "2002-03-03",
37 "JOB": "DESIGNER"™,
38 "EDLEVEL": "l&",
EL "SEX": "M",
40 "BIRTHDATE": "1371-05-Za",
41 "SATARY™: "57740™,
42 "BONUS™: "e00™,
43 "COMM™: ™2Z1T™

5. Back in the Integration Toolkit, the Flow Exerciser should still be active from the previous test
method.

Click the "View Path" icon, the third button of the Flow Exerciser line.

‘ Flow Exerciser: [ 'E:@ CC]

EmpServ_1S0M_getEmployee »
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6. This will highlight the flow execution path as before. You can now perform the same tests as
before to examine the message tree, as it was at various points in the flow execution.

J Flow Exerciser: [5] 8 1] & @

EmpServ_JS0OM_getEmployee »

il...
= 2

HTTP Inputlz
_E_'

J5ON_to_SOAP - getEmployes EFHF'IOYEESEWICE /E/

¥ML_to_JS0OM

HTTP Reply

Remove HTTP F‘.esponse Header

7. Retrieve the message from the first connector. You will see that the pop-up window now
shows a "Message number". The first message is shown (empNumber 000010).

J Flow Exerciser: (5] & 7] J (CCT

EmpServ_JSOM_getEmployee »

-

Recorded Message

il...
[:] = Message number |I||1 vI |I|

HTTP Input

[ b Environment

F Local Environment

J50N . Exception List

 Message
[ <message:=
<Properties
< (Properties =
<HTTPInputHeader =
< HTTPInputHeader =
[ <1S0N>=
[ <Datax

<empMumber =000010 < fempMumber =
S iMNata=
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8. Move to the next message by clicking the arrow, or by selecting the message number.

Expanding the Message will show the second message that was sent (empNumber 000011).

J Flow Exerciser: (5] & 1 J @ @

EmpSery_JSOM_getEmployee »

-

Recorded Message

- Message number |I||2 vI |I|

-

HTTP Input

[ » Environment
b Local Environment
J50N ), Exception List

* Message
[E] <message>
<Properties>
< Properties =
<HTTPInputHeader =
< MHTTPInputHeader =
E <150MN=
[ =Datax
<empMumber =000012 < fempMumber =
«/Datax

(Above screen capture for illustration only, different empNumber shown).

Explore the message tree on other connectors.

When finished, close the Flow Exerciser.
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4. Adding data to the Environment Tree (optional)

This chapter shows you how to use the schemaless mapping tools in the Graphical Data Mapper to
write data to the Environment tree.

The Environment is a free-format area that allows any application to store data temporarily, for the
duration of the message flow. Applications that want to write data to the Environment have to define
the required elements themselves. For example, an ESQL Compute node will first define a new
Environment element, and then write data to that element.

In 1IB Version 10, the GDM node has introduced the ability to write data to the Environment, by
providing support for schemaless mapping. This section uses the first Mapping node to write the
employee number to the Environment. Later in the flow, a new Mapping node will retrieve this data
from the Environment and use it to construct an output message for requests that result in a failure to
retrieve data from the database.

4.1 Configure the first mapping node
1. Reopen the first Mapping node, JSON_to_SOAP.

By default, the map does not show the Environment tree. Use the icon on the map header
line to add the Environment tree to the map editor.

The icon is shown in the box below. Hover over the icon to confirm the correct icon. Click to
add the Environment to the map.

=] EmpServ_]SOM_getEmployee.msaflow [B— EmpServ_JSON_getEmployee JSON_to_SOAP &3 l
B— EmpServ_JSON_getEmployee_JSOM_to_SOAP
~EmpServ_1SON_getEmployee JSON_to_SOAP PP > e |+ S| B Eaa &
= E Mezsage Assembly J50M lﬁd_ Enironment mappin = [l Message Assembly SOAP_Domain_Msg
o «Click to filter.... > o o Click to filter...»
¥ L] Properties [0..1] PropertiesType “E] Move + 4 @ [El Properties [0..1] PropertiesType
- 'f,f_l 150N [1.1 JSONMsgType = @ SOAP_Domain_Msg [1..1] SOAP_Msg_type
o .
2] Padding [0.1 s + [e] Context [0..1] <Anonymous>
= &, choice of cast items .1 + [&] Header [0..1] <Anonymous:
Datm [1.1] anyType = [€] Body [1..1] <Anonymous:

2. The message assemblies will have been updated to show the Environment.

Note that because the Environment is a common area, this is displayed at the top of the
map, bridging the input and output assemblies.

1=l EmpServ_JSON_getEmployee.msgflow |E— *EmpServ_JSON_getEmployee_JSON_to_SOAP 21 | = 0
@- EmpServ_JSON_getEmployee_JSON_to_SOAP
~EmpServ_150N_getEmployee_150N_to_SOAP fisd ,?i| (5 l,[Dl | i 3,| B #a & 25 "’='_| ER —
= EEnwmnment _EnvironmentType Tt = [;;Enwmnment _EnvironmentType
o <Click to filter... > o <Click to filter... >
= [€] variables [0..1] _EnvironmentVariablesType = [€] Variables [0..1] _EnvironmentVariablesTyp
] any [o0..5] FEany 0.4
= EMessage Assembly JSON = 5§ Message Assembly SOAP_Domain_Msg
2 <Click to filter... > 2o <click to filter... >
® & Properties [0..1] PropertiesType EMove - 1 @ gl Properties [0..1] PropertiesType
- @ 150N [1..1] I5ONMsgType = E SOAP_Domain_Msg [1..1] SOAP_Msg_type
—_—_ .. [— # [e] Context 0..11 <Anonvmous:
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3. Inthe output Environment/Variables message assembly, right-click the "any" element, and
select Add User Defined.
(Do not click on the "any" element just below).

|+ &| B = |8 & &

Tre st = @ Environment _EnvironmentType
* <Click to filter... >
el arizbles [0..1] _EnvironmentVariablesTyp
”ﬁany -, rm =
N EEr— Z <~ Undo Add Bhvironment
Redo
=) @ Messag Rewvert
Move + <Cickto i cut Chrl-
ol Prope Copy Chrl+C
= gl soAP Faste Rl
(e] Con Delete
[8] Hea
4% Add output Ctrl+Shift+N, O
= [€] Bod . .
i ﬁi Remove environment mapping
ar
o & d |i| Open InFormaFinn Popup Ctrl+5hift+
= Open Dedaration F3
fgMove ~ F i
2 g Cast...

B* Add User-Defined Ctrl+Shift+C

H

Ml ass Dl Prasts Cannactine

4. Name the new element env_vars. The type will initially be set to "string".

= @ Environment _EnvironmentType
= <Click to filter... =
= [€] Variables [@..1] _EnvironmentVariablesType
= 5% choice of cast items [0..*
any [1.. :_E'5

| E@EHV_\I‘EIFS [1..1] string

Tl any [0..7]
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5. Using either the icon highlighted above the env_vars element, (or by using right-click, Add
User-Defined), add a new child element named empNumber, type = string.

Add a second child under env_vars, named rowsRetrieved, type = int.

Be careful to add rowsRetrieved under env_vars, not under empNumber.

- E'T:g Environment
1

£ <Click to filter... >

_EnvironmentType

=] [e] Variables [0..1] _EnvironmentVariablesType

= 5% choice of castitems [0,
IE.E'
any [\.2.

= f@ ey _Vars [1..1] <Anonymous:=
@3 empMumber [1..1] string
@3 rowsRetrieved [1..1] int
#&] any [0..%]

6. Map the input empNumber to the Environment element env_vars/empNumber.

Note that empNumber has been previously mapped to the SOAP output message. However,
you can have two (or more) transforms applying to a single input element.

Observe the way in which the Environment mappings are displayed in the map editor.

@- EmpServ_]SON_getEmployee_JSON_to_SCAP

~EmpServ_JS0N_getEmployee_JSON_to_SOAP P o | X| & |0 BEEsE &
= Li"l_n_EEn\u'imnmEnt _EnvironmentType Updstes = S—:;"Envirnnment _EnvironmentType

e <Click to filter... > o <Click to filter...>

[ [g] Varisbles [0..1] _EnvironmentVariablesType = [&] Variables [0..1] _EnvironmentVariables’
Eany [0..4 = o, choice of cast items [0..%]
[&]
o, ANy [1.1]
=) 28 Message Assembly 150N .!:
=] ﬁyenv_vars [1..1] <Anonymous:>

o <lick to fiter... >

* @3 emphiumber [1..1] string
® &l Properties [0..1] PropertiesType IE.‘S o ived L1 nt
=l 350N [1.1] ISONMsgType & any 0.4
[€] Padding [0..1] string ]
et .1 = ﬁa,"-Message Assembly SOAP_Domain_Msg
Dot L5, TR ) o «dlick to filter... >
- f@ Data [1.1 JSONObject # (] Properties [0..1] PropertiesType
e e 0.7 = E SOAP_Domain_Msg [1.1] SOAP_Msg_type
& oy 1] [ [8] Context [0..1] <Anonymous:
:_rE Tz A& @ [€] Header [0..1] <Anonymous:>
E@o‘empl‘\lumber [1..1] string - — = [€] Body [1..1] <Anonymous:>
iE HoiEEs anyAttribute [0..1]
= & choice of cast items [0..1]
ﬂ% any [1.1
=] ﬂg getEmployee [1.1] <Anonymous>

@ employeeMumber  [1..1] employeeNumberType

@ [e] Attachment [0..1] <Anonymous>

This map will now save the input employee number to the Environment tree for use later in
the flow.
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7. For use in later maps, right-click the env_vars element, and select Copy (or use Ctrl-C).
£ any L 1] I | |
= E@En\l’_\fars r+ .I-i'l Y P ———— =
~ Undo
1 @ emphumber <
Redo
@3 rowsRetrieved R
-El any
of Cut Ctrl+X
= @Message Assembly B Copy
o <Click to fiter... > Paste ZEHH
® @ (&l Properties 3 Delete

Save and Close the JSON_to_SOAP map.

8. Open the map XML_to_JSON.

As before, add the Environment tree to the map, Expand the Variables folder, right-click the
"any" element, and select Paste.

~EmpServ_JSON_getEmployee_XML_to_JSON & Eﬁ| 1 e | | &
= &%Envimnment _EnvironmentType

£ «Click to filter...>

= [e] Variables [0..1] _EnvironmentVariablesType
|l . an - -
‘EI L nida
"EI any Reda
Revert
| Paf Message Assembly
£ «Click to filter...> Cut [
oy, ChE -

Melate
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9. Map the input DBResp/RowsRetrieved to Environment/Variables/env_vars/rowsRetrieved (a
Move transform).

Save and close the map.

~EmpServ_J50N_getEmployee XML_to_JSON Pow M X B TR ERENE B
= ?'_E Environment _EnvironmentType Updates & Eg,“ Environment _EnvironmentType
o <Click to filter... > hb <Click to filter... >
=) [€] variables [0..1] _EnvironmentVariablesType = [€] variables [0..1] _EnvironmentVariabl
= &% choice of cast items [0..9 = £ choice of cast items [0..9
ﬁ%any [1.1] Eany [1.1]
= T env_vars [1.1] <Anonymouss = T env_vars [1.. 1< Ananymouss
3 it
'many' [0..% @3 empNumber [i.1 & |
[ rowsRetrieved [1.1] int
= EMESSEQE Assembly getEmployeeResponse ‘@ 0.9
fe]any 0.
o <Click to filter...>
= [ Message Assembly J50N
e <Click to filter.... >
1 @ & Properties [0..1] PropertiesType
@ £l Properties [0..1] PropertiesType = F N (1.1 BoMsgTyoe
= =
[€] Padding [0..1] string
B &% choice of cast items [1.1]
Data 1.1 anyType
2 £l getEmployeeResponse [L] <Aocimes> % { j i Wb
= Data 1.1] JSONObject
= @EmpluyeeRasDDnsa [1.1] EmployeeResponseType = R 0.4
= oice of cast items =
= &l DBResp [1..1] DBRespType By .1
UserReturnCode 1.1] int -
Ll -1 o 3] ?@ EmployeeResponse  [1..1] EmployeeResponseT
"E| Move v |
[] RowsRetrieved [1.1] int 5 Move
&

4.2 Add and Configure new nodes
1.  Add three new nodes to the flow (after the HTTP Reply node), and connect as shown.
¢ Route node (connect the output Match terminal to the new Map node)

e Mapping node - name EmployeeNotFound
e  File Output node

XML_to_JSON

/,w I S —— ]r@

| RS P = S—— =—D[[

Route EmployeeMotFound File Qutput
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4.2.1 Configure the Route node
1. Configure the Route node.
Highlight the node, and in the node properties, set the Filter pattern to
$Environment/Variables/env_vars/rowsRetrieved=0.
Use the Add button to open a new filter pattern; you will manually type the above Filter.

Note - this expression needs to exactly match the Environment element that you created
earlier.

Set the Routing output terminal to Match.

&5 edit Filter table entry x|
Filter pattern™
UI SEnvironment/Variablesfenv_vars/rowsRetrieved =0 Edit... |

Routing output terminal®

IMatch j

QK I Cancel |

2. This test checks for env_vars/rowsRetrieved=0 being true. If no rows are returned, the
message flow will log this event to a log file. Another approach might be to create a
Monitoring event to capture this event.

= Properties 33 E’u Prablems EE Outline % Tasks [ Deployment Log &5 Progress

:I:Z Route Node Properties - Route

Description

Basic Filter table®

I Filter pattern I Routing output terminal
Monitoring SEnvironment/Variables/env_vars/rowsRetrieved=0 hd
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4.2.2 Configure the new Mapping node

1. Configure the EmployeeNotFound mapping node. Double-click the node, click Next, and:
e Set Input message assembly = BLOB
e  Set Output message assembly = JSON (object message)
Click Next, then Finish.
(e =
Select map inputs and outputs B
Creates a map that can contain message inputs and outputs with the Properties folder. Optionally, database operations, message m\_
headers, and LocalEnvironment can be added to the map after creation.
Filter map input names (? = any character, * = any String): Filter map output names (? = any character, * = any String):
|
Select map inputs Select map outputs
- [A] EmployeeService_JSOMNClient Employees
- m"EmponeeServiceInt&rfﬁce B E'K\ Employeeservicelnterface
B (7= IBM supplied message models B (7= IBM supplied message models
LFEL, BLOE (BLOE domain message model supplied by IBM) O LFEL, BLOB (BLOE domain message model supplied by IBM)
O ’—FELI SOAP_Domain_Msg (SOAP domain message model supplied O ’—FELI SOAP_Domain_Msg (SOAP domain message model supplied
: O ’—FELI JS0M (150N object message model supplied by IEM) ’—FELI JS0M (150N object message model supplied by IEM)
| ’—FELI JS0M (I50M array message model supplied by IBM) | e O ’—FELI JS0M (150N array message model supplied by IBM)
a | Kl ] H
Physical Location:
@j < Back MNext > | Finish I Cancel
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2. As before, add Environment Mapping to the map editor (icon on the map icon line).

[2 EmpServ_1SON_getEmployes_EmployeeNotFound
P ]
~+EmpServ_JSON_getEmployee_EmployeeliotFound ED‘ =Y | ’D g ‘ | E ‘ E §= W e a | I
_- | :_| L = B0 ®wd &
= ?;5 Environment _EnvironmentType Transfared = L:‘rggn Environment _EnvironmentType
o <Click to filter... > o <Click to filter... >
+ [€] variables [0..1 _EnvironmentVariablesType + [€] variables [0..1 _EnvironmentVariablesType
el any 0.7 Tl any .5
= ?i% Message Assembly BLOB = Er,g Message Assembly JSON
2o <Click to filter... > 2o <Click to filter... >
Overrides | ; i
Move 4 & f’j Properties [0..1] PropertiesType
=
- d # g JsoN [L.1] ISONMsgType
Assion ~ |
# | Properties [0..1] PropertiesType - - !
Assign ~

3. Using the same technique as earlier, on the input message, right-click "Variables/any" and
paste "env_vars". (You may need to recopy env_vars into the clipboard from one of the
earlier maps).

= |f.,-:§ Environment _EnvironmentType
= <Click to filter... >
=| [] Variables [0..1] _EnvironmentVariablesType

= 5% choice of castitems  [0..%]
any [1..1]

= f@env_\fars [1..1] =Anonymouss
@,5 empMumber [1..1] string

@,5 rowsRetrieved [1..1] int
1] any [0..4

4. Now add some new elements to the JSON part of the output assembly. The elements that
are needed are provided in a pre-built schema, so first, copy/paste the file

c:\studentl0\Integration_service_ JSONClient\resources\empNotFound.xsd

from Windows Explorer onto the EmployeeService_JSONCIient project in the 1IB Toolkit.

5. Inthe map editor, highlight and hover over the JSON/Data/any element. Click the "Cast"
icon. (Alternatively, right-click "any", select Cast).

= @ Message Assembly 150N
2 <Click to filter... =
; + @ Properties [0..1] PropertiesType
2 [l 150N [1..1] ISONMsgType
[2] Padding [0..1 string
o &%, choice of castitems [1..1]
Data [L.1] =riTuns

&
2 g Data [.1 & ,ect
£l any 0.7
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6. From the Type Selection pop-up, select notfoundMessage, and click OK.

ﬁi Type Selection

Choose a type (7 = any character, * = any string):

=10l x|

Matching types:

[&] employeehumber

[e] EmployeeResponse

[&] Envelope

(€] Fault

[e] getAlEmployees

[] getalEmployessResponse
(] getEmployes

[e] getEmployeeResponse
[&] Header

] notfoundMessage
[&] s04F_Domain_Msg

Qualifier:

@ oK I Cancel

ﬁ http: ffwvew. example. orgfempMotFound (Employee

i3

7. The result should be:

= (g Data [1..1] JSOMObject
= 5% choice of cast items [0..%]
any [1..1]
= E@ notfoundMessage [1..1] tewtmessage_notfound
[e] text [1..1 string
[8] empMumber [1..1] sfring
[] applicationMame [1..1] string
[e] flowMame [1..1] string
[e] dateTime [1..1 dateTime
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4.2.3 Create the mapping transforms
1. Create the transform for the "text" element.

Use an Assign (right-click text, select Add Assign) to set the value to "Employee record has
been requested but not found in database table" (quotation marks not used in the editor).

2. Map the Environment env_vars/empNumber to output notfoundMessage/empNumber (a
Move transform).

= E Environment _EnvironmentType T = Eg," Environment _EnvironmentType
% <Click to filter,.,. > o <Click to filter, . >
=l [e] variables [0..1] _EnvironmentVariablesType = [&] variables [0..1] _EnvironmentVariab
= & choice of castitems  [0..%] = &% choice of cast items [0..%]
ﬁ@ﬁany [1..1] I:‘@ﬁany [1.1]
= ﬂﬁanv_vars [1.1] <Anonymous:> = ﬁﬁenv_vars [1.1] <Anonymous:>
o -
[€2 empNumber [1..1] sting FEMove - @2 emphiumber [1.1] string
E.B rowsRetrieved .1 it @B rowsRetrieved [1.1] int
fE]any .7 fEjany 0.7
=R
= Fu8 Message Assembly BLOB LB Message Assembly e
-1
2 <Click to filter... > L SRR TER S
.
Ovemides d @ ¢l Properties [0..1] PropertiesType
O
Fgmove - = gfl 150N [1..1] ISONMsgType
O b
Assign ~
@ &l Properties [0..1] PropertiesType = 20 (€] Padding [0..1] string
Assian ~ . 5l &% choice of cast items [1.1]
Assign ~ " Dala [1..1] anyType
= Data [1..1] JSOMOCbject
& L€ ELOB [1..1] BLOB_Msg_type e
=l & choice of cast items [0..%4]
ﬂ@ﬂ any [1.1]
= f@ notfoundMessage [1..1] textmessage_notfou
¥ Assien ~ 1 [ text [1.1] sting
[€] empMumber [1.1] string

3. For the output notfoundMessage/applicationName, right-click "applicationName" and
select "Add Assign".

Change the Assign transform to Custom XPath.

In the XPath properties (General), set the XPath statement to
iib:getApplicationName()

(Note - you can type "iib", then invoke Content Assist).

@,8 text
o] BLOB [1..1] BLOB_Msg_type
@,8 emphumber

[

I [
@,8 application [1.
@,8 flowname [
€2 datetime [

000000000 o

[l Properties 52 l Ef._\ Problems‘ EE Outline | 7 Tasks| F= Deployment Log| = ¥ = 7

Fransform - Custom XPath

I
iib:getApplicationName () ;I

|ceneral

Mamespaces
(Cardinality
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4.  For the output "flowName", create a similar transform to application Set the XPath statement
to
iib:getMessageFlowName()

5. For the output dateTime, again create a Custom XPath transform.
This time, use the content assist function ("fn:cu") to create the statement:

fn:current-dateTime()

Transform - Custom XPath
I

General fnecu

MNamespaces [ Insert Simple ¥Path...

Cardinality e Y fyicurrent-date() : xs:date
Variahles SRl n:current-dateTime() : xs:dateTime
Condition L WY fycurrent-time() : xsitime

Sort

irdar

Save and close the map.
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4.2.4 Configure the File Output node
1. On the node properties Basic tab, set:

e Directory = c:\user\temp
¢ File name = JSONClient_notfound.txt
¢ File action = Write directly to output file

El Properties 32 " Problems Outline Tasks

2 File Output Node Properties - File Output

Description

Basic Directary | c:Yusertemp

Regquest File name or pattern | JSONClient_notfound. txt

Records and Elements ) .

— rFile action

Validation Mode for writing to file

FTP % write directly to the output file (append i file exists)

Monitoring " Stage in mgsitransit directory and move to output directory on Finish file™
Action if file exists IRepIace Existing File
Replace duplicate archive files [

2. On the node properties Request tab, set:

e Data location = $Body (this may already be set)

E properties &3 l JFL Problems ‘ EE Duﬂine| E Tasks ‘ fH Deployment Log | & Progress
] File Output Node Properties - File Output
Description
Basic Data location™ ISBDd‘}.I’
Request
Records and Elements Request directory property location ISLu:u:aIEn'-.-'ianment,.’DesﬁnaﬁuanilefDirecb:ry
Validation
FTP Reguest file name property location I5L|:u:aIEnvianment."DesﬁnaﬁuanilefName
Maonitoring
Page 52 of 63 JSON Client Application invoking a SOAP Service Version 10.0.0.3

Provided by IBM BetaWorks



IBM Integration Bus V10 Workshop

January 2016

3. Onthe Records and Elements tab, set:

¢ Record definition = Record is delimited data
e Delimiter = Broker System Line End (default value)

E Properties 53 JFL Problems | EE Duﬁine| é, Tasks ‘ f Deployment Lng| 5 Progress

2 File Output Node Properties - File Output

Description
Basic Record definition™® IF‘.EEDrd iz Delimited Data
Bemcst Length (bytes) | 30
Records and Elements _ .
validation Padding byte (hexadedmal) I 20
FTP Delimiter IBru::uker System Line End
Monitoring Custom delimiter (hexadedmal) |
Delimiter type IPnstﬁx
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4.3 Deploy and Retest
1. Save the flow.
Reinvoke the Flow Exerciser (click the red button, and then the Send Message button).
Send a message containing a non-existent employee (eg. 000012).

After closing the Send dialogue, the entire message flow should show green (including the
final File Output node).

‘ Flow Exerciser: [5] B ¥ J [CC)

EmpServ_JSON_getEmployee  »

I

HTTP Inpt

uRE]
H'I‘I'PRepIy\% =
% o —e—1p]
= p—Tg— -‘_"“ﬂ..___‘ /B/ Route EmployeeNotFound File Output
=

B E ETRE getEmployee_EmployeeService XML_to_JSON

Remove HTTP Response Header

2. Open RFHULtil from the Start menu.
Open the file c:\user \ temp \ JSONClient_notfound.txt.

On the Data tab, select the JSON Data Format. You will see the contents of the message
tree have been written to the output file, in JSON format.

(Note - RFHUMil will only show one record; if you expect multiple records, you will need to
open the file with Notepad).

If data is not written to the file, check with the Flow Exerciser and retrieve messages from the
connectors. You can view the values of the variables that you defined earlier and compare
them with the expected values.

=10 %]

File Edit Search Read Write View Ids MQ Help

Main Data |MOMD|PS |UsrProp|RFH |PubSub|pscr |jms |usr |other |cCicS |IMS |DLQ |
Message D ata [445) from C:\student] D\ntegration_service\temp\JSONAppE ror. bt
i~ Data Format——

— — O Character
outmessage.text="Employee record has been requested but not found in c;l T
outmessage.empNumber="000011" - Eolh
outmessage.application="EmployeeService JSONClient" ML
outmessage.flowname="EmpServClient JSON1" - rHE!Eu
outmessage.datetime="2014-10-03 17:52:13"  CoBOL

& JSON
OB
& PC(Intel)
Close the Flow Exerciser.
Page 54 of 63 JSON Client Application invoking a SOAP Service Version 10.0.0.3

Provided by IBM BetaWorks



IBM Integration Bus V10 Workshop January 2016

5. Add fault and failure handling (optional)

This application invokes a web service using a SOAP Request node. If the web service request fails
(for example if the TCP/IP port has been set incorrectly, or the Integration Bus node or server is
unavailable, the SOAP Request node will timeout after 2 minutes. A generic network error will be
generated.

To better handle this type of failure, it is good practice to connect both the Fault and Failure terminals
of the subflow that invokes the web service. This short optional section shows you how to do this.

1. Inthe primary message flow, add a Trace node and a Throw node to the flow, and connect
as shown.

Connect both the Failure and Fault terminals of the getEmployee_EmployeeService subflow
to the Trace node.

e
Throw / @

HTTP Repl

1=

\ _— = / 4!
= I
.. e \
J50MN_to_SOAP maove HTTP Response Header  ¥ML_to_JSON
E'IEI

getEmployee_EmployeeService

Emplaye
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2. Highlight the Trace node, and set the node properties.

Set the Destination to "Local Error Log". (in your own environment, you may want to set
this to a file or user log output).

Set the Pattern to:
Root = ${Root}
Local Environment = ${LocalEnvironment}
Exception List = ${ExceptionList}

EmpServ_JSON_getEmployee.msgflow 23

4 5F Palette J Flow Exerciser: [@] & J @& e
AT :
[ Favorites
na WebSphere MQ |]H... —o iy

i | MQTT
L HTTF Input, Throw

umg IMS

HTTP =

Gl = =
[+ Web Services — == /
Gisca J50N_to_SOAP oo temployes_EmployeeService ... ¥ML_to_150
[E'::W 5 A = Remaove HTTP Response Header
[_+Routing
(i LI ‘I

Graph | User Defined Properties ‘

= Properties 33 Jr:’._-\‘ Problems EE QOutline J'_: Tasks [H Deployment Log 53 Progress

* Trace Node Properties - Trace

W Iy, Destinatiogs stem log you may only get a single line entry in your system log with this sett
Basic Destination™ ILocaI Error Log
M File path |
Pattern Root = §{Root}
Local Environment = ${LocalEnvironment}
Exception List = ${ExceptionList}
Page 56 of 63 JSON Client Application invoking a SOAP Service Version 10.0.0.3

Provided by IBM BetaWorks



IBM Integration Bus V10 Workshop January 2016

3. Save the flow.

You can now simulate an error scenario by stopping the EmployeeService (use the
Integration Nodes pane, right-click EmployeeService, select Stop.

Rerun the EmployeeService_JSONCIient application using the Flow Exerciser. When the
application attempts to invoke the EmployeeService, this will fail. The error will be caught,
and the details will be displayed both in the Flow Exerciser, and in the Windows Event Log.

Observe that the Flow Exerciser will show the green error path of the flow. You can click
each connector to see the message contents. For example, the connector just before the
Trace node will show the ExceptionList, with the reason for the error (near the bottom of the
Exception List).

JFInwExerciser: B W J RN

EmpSery_JSON_getEmployee »

HH... T =

= Throw
HTTP Input [ =

[=

o = — /' x@

J50N_to_SOAP[7] HTTP Reply
" = ‘ML _to JSOM =l .
2 Recorded Message 22

getEmployee_EmployeeSe

} Environment =

} Local Environment

+ Exception List

[F <exceptionlist>

[ <RecoverableException:>

<File =F:\build\slot1\5000_Psrc\DataFlowEngine \MessageServices\ImbDataFlowNode. cpp < File =
<line>=1222<Line>
<Function =ImbDataFlowMode: :createExceptionList</Function >
«Type >ComlbmSOAPRequestiode < /Type>
<Name >EmpServ_]SOM_getEmployee #FCMComposite_1_5.gen/getEmployee_EmployeeService_EmpSery_1SC
<Label =EmpServ_JSOM_getEmployee.getEmployee_EmployeeService Request< /Label >
<Catalog=BIPmsgs < [Catalog >

4. The lIB Error Log Console monitor will also show the thrown error message, with the various
message components (Root, Environment, etc), and the details of the error message.

Note that the root cause, EmployeeService is not available, is easily seen from the console
log.

¢ TESTNODE_iibuser.default > Error detected whilst handling a previous error in node
12772815 3:27:85 PM1

¢ TESTHODE_iibuser.default > Error detected whilst processing a message in node *'E
mployeeService .Request’* . [12-7-2815 3:27:85 PH]

{ TESTHODE _iibuser.default > The SOAP Request Hode or SO0AP Async Request Node *EmpSe
oyeeService . Request’ encountered an error while processing the outhound S0AP request. [12/7/20

¢ TESTMODE_iibuser.default > An HTTP error occurred. The HTTP Request—Line was: **P0
fr. [12.7/-2015 3:27:85 PM]

¢ TESTNODE_iibuser.default > A SOAP request encountered an HITP error while making
made to the destination **http:/~slocalhost:7808-/EmployeeService’’. The HITP status line that
Found’”*. [12/7,2815 3:27:85 PM]

¢ TESTNODE_iibuser.default > Exception condition detected on input node ‘EmpServ_JE0
5 3:27:85 PHM1

¢ TESTHODE_iibuser.default > Error detected whilst processing a message in node *Em
[12/7/2815 3:27:85 PM]

BIP3AA11: ¢ TESTHODE iibuser.default » Exception thrown by throw node ’'EmpSeruv_JSON_getEmploye
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6. Invoking the EmployeeService integration service
asynchronously (optional)

The first part of this lab invokes the EmployeeService synchronously. This is constructed by dropping
the WSDL of the EmployeeService directly onto the flow editor of the JSON message flow. The
Integration Toolkit uses this to include a SOAP Request node in the message flow (subflow).

At execution time, the flow invokes the service synchronously. If the service is not available, then the
JSON application will throw an error, and the client will not receive the requested data.

IBM Integration Bus provides the capability to invoke a web service asynchronously. In Version 8, this
had to be done by using WS-Addressing, and in Versions 9 and 10, web services can be invoked
asynchronously by simply providing a local identifier string that the IIB runtime uses to correlate the
request and response flows, as shown here.

Since you are now an experienced IIB developer, we will omit some of the detailed screen captures.

1. Inthe EmployeeService_JSONCIlient application, create two new message flows:

e EmpServ_JSON_getEmployee_AsyncRequest
e EmpServ_JSON_getEmployee_AsyncResponse

Application Development MEw. ..

@ EmployeeService -
E@ EmployeeService_JSOMClient

=22 Flows

EmpServ_JS0OM_getEmployee. msgflow

==l EmpSery_JIS0M_getEmployee_AsyncRequest. msgflow

==l EmpSery_JI50M_getEmployee_AsyncResponse.msgflow

2 Subflows

; EE'} gen

542 Maps
W—r EmpServ_150M_getEmployee_EmployeeMotFound.map -
{=r EmpServ_]S0OM_getEmployee_JS0M_to_SOAP.map

Lo {i=F EmpServ_150MN_getEmployee_¥ML_to_1S0MN.map

(= BARs

=

@ Referenced Libraries
EI---?'* EmployeeServicelnterface
‘ : Epn'::ll P BT ,:I
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2. For the getEmployee_AsyncRequest flow, construct the flow as shown here.

nﬂ() —_——— ﬁ’o
/ Trace Throw

S -
“H... %\:”E =2 | @
HTTP Input SON_to_SOAF SOAP Asynchronous Request  confirmation message HTTP Reply

Set the node properties as follows. Make sure you carefully set all properties specified here.

HTTP Input
e Basic: Path suffix for URL: /empServClient_getEmployee_async
¢ Input Message Parsing: Message domain = JSON

Mapping node: JSON_to_SOAP
e Basic: Mapping routine =
{default}:EmpServ_JSON_getEmployee_JSON_to_SOAP (use the Browse
button to select this)
e Validation: Validate = None

SOAP Async Request
e To populate the node properties here, just drag/drop the EmployeeService.wsdl
onto the SOAP Request node.
e Set the Basic Unique identifier = EmpServ123
e HTTP Transport: Use HTTP asynchronous request-response = Ticked

Trace node
e Destination = Local Error Log
e Pattern = Exception List: ${ExceptionList}

Mapping node: Confirmation message - see below

Save the flow.
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3. Configure the new mapping node: Confirmation Message
Open this new map and select just an output message, of type JSON (JSON object).

In the mapping editor, under the JSON/Data/Data/any assembly, create a new element
called "response".

Assign a value to this element using an Assign transform. Set the value to "Employee
request received".

Save and close the mapping editor.

EmpServ_JSOM_getEmployee_AsyncReguest.msg... *EmpSery_JSOM_getEmployee_AsyncResponse.... I@— *EmpSery_J¢

B— EmpServ_JS0M_getEmployee_AsyncResponse_Confirmation_message

~EmpServ_JSON_getEmployee_AsyncResponse_Confirmation_message 8% B | L= (=3 | b 4 | &
=) [z} Message Assembly I50N
£ <Click to filter...>
ﬁ'f_l Properties [0..1] PropertiesType
= & 150N [L.1] ISONMsgType
(] Padding [0..1] string
B s, choice of cast items [1..1]
& pata [1.1 anyType
B g bata [1.1] JSOMObject
B s choice of castitems  [0..%]
any [1..1]
‘Em f@o‘respnnse [1..1] string

1

El Properties &3 I JFL Problems| EE Outline | *2, Tasks| [ Deployment Log

Transform - Assign

General Value: | Employee request received
Cardinality
Variables
Condition
Page 60 of 63 JSON Client Application invoking a SOAP Service Version 10.0.0.3

Provided by IBM BetaWorks



IBM Integration Bus V10 Workshop

January 2016

4. For the getEmployee_AsyncResponse flow, construct the flow as shown here:

BE— G2k

—=
il...

SOAP Asynchronous Response SOAP Extract ¥ML_to_JSOM Delete HTTP Response Header ile Outpu

Set the node properties as follows:

SOAP Async Response
e Basic: Unique identifer = EmpServ123
e Validation: Validate = None

Mapping node: XML_to_JSON
e Basic: Mapping routine =

{default}:EmpServ_JSON_getEmployee_ XML_to_JSON (use the Browse button

to select this)
e Validation: Validate = None

Delete HTTP Response Header
e HTTPResponse tab: Delete Header

File Output
e Basic: Directory = c:\user\temp\
¢ File name = JSONClient_getEmployeeAsync.txt
e File action: Write directly to output file

Save the flow.
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5. EmployeeService is probably Stopped at this point (when you did the Error Handling section
of this lab), so to make sure the asynchronous service executes fully, start the
EmployeeService now. You can use the Toolkit to do this (right-click the service, Start).

6. Test the new flows with the Flow Exerciser. Note - with [IB V10.0, Asynchronous Web
Service Input nodes are not supported with the Flow Exerciser.

However, you can invoke the initial request using the Flow Exerciser, so in the
AsyncRequest message flow, start the Flow Exerciser.

In the Flow Exerciser, send the message {"empNumber":"000010"}.

The Progress Information will show the response from the first message flow, indicating that
the request has been received.

_Inix

ElE,' Invoke Message Flow([Employes 000010)
----- v Mezzage flows deployment successfully completed
= T Starting
E ----- ,9’\’ Sending Message to "HTTP Input”™
-8 -.=c=ived HTTP reply message for "HTTP Input”

1ol

{response”™; "Employee request received -

Close |

The Flow Exerciser will again show the execution path of the flow.

EmpSery_JS0N_getEmployes_AsyncReguest

o p———— 1
/ Trace Throw

HTTP Input 1S0OM_to_SOAP SOAP Asynchronous Regquest Confirmation message HTTP Reply

==
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7. In RFHUIil, open the file c:\user\temp\ JSONClient_getEmployeeAsync.ixt.
On the Data tab, look at the data retrieved by the async web service.
rnmvese I x
File Edit Search Read Write View Ids MQ Help
Main |MOMD| PS | UsrProp| RFH | PubSub | pser | jms  |usr | oter |cics |ms || ¥
Message Data [462] from C:suzeritemph) SOM Client_getE mployeetspne. bt
r— Data Farmat——
getEmployeeResponse . EmployeeResponse.DBResp.UserReturnCode="0" ;I :: Et:laqe{
getEmployeeResponse .. EmployeeResponse.DBResp.RowsRetrieved="1" e Eoth
getEmployeeResponse.EmployeeResponse. , "EMPLOYEE" . EMPNC="000010" ML
getEmployeeResponse . EmployeeResponse., "EMPLOYEE" . FIRSTNME="CHRISTINE" - F'AFE_SED
getEmployeeResponse.EnmployeeResponse., "EMPLOYEE" .MIDINIT="I" ¢ CoROL
getEmployeeResponse.EnployeeResponse. , "EMPLOYEE" . LASTNAME="HAAS" & J50M
getEmployeeResponse . EmployeeResponse. , "EMPLOYEE" . WOREDEPT="A00" R
getEmployeeResponse.EmployeeResponse. , "EMPLOYEE" . PHONENO="3978" = Inte_ger T
getEmployeeResponse . EmployeeResponse. , "EMPLOYEE" . HIREDATE="1835-01-01" (3' R ntel]
getEmployeeResponse.EnployeeResponse. , "EMPLOYEE" . JOB="FPRES 2 ~ HDS? 9390
getEmployeeResponse.EnployeeResponse., "EMPLOYEE" .EDLEVEL="18" [EED
getEmployeeResponse . EmployeeResponse ., "EMPLOYEE" . SEX="F" - Packed Dec—
getEmployeeResponse .EmployeeResponse. , "EMPLOYEE" . BIRTHDATE="1963-08-24 & PC (Intel
getEmployeeResponse.EmployeeResponse. , "EMPLOYEE" . SATLARY="152750" " HOST (390
getEmployeeResponse.EmployeeResponse. , "EMPLOYEE" . BONUS="600" — Char Foimat [81t]
getEmployeeResponse.EnployeeResponse., "EMPLOYEE" . COMM="4220" o
, "summary data".empNumber="000010"  Ebedic
,"summary data".fullname="CHRISTINE I HAAS" ~ Eimp thiress
, "summary data".lockup datetime="20135-03-23 15:36:17" - Eorean
" Trad Chinese

8. If you get the following error ("202 Ack expected"), you have probably forgotten to select
"Use HTTP asynchronous request-response" on the SOAP Async Request node.

(0x01000000:Name
(0x03000000:NameValue) :File

) :RecoverableException = (

'"F:\build\slot1\S000_P\src\WebServices\WSLibrary\ImbSOAPRequestHelper.cpp'

(CHARACTER)
(0x03000000:NameValue) :Line

= 2350 (INTEGER)

(0x03000000:NameValue) :Function =

'ImbSOAPRequestHelper: :makeSOAPRequest'

(0x03000000:NameValue) : Type

0x03000000:NameValue) :Name

0x03000000:NameValue) : Label
:Catalog

0x03000000:NameValue
0x03000000:NameValue
(0x03000000:NameValue)
returned - 202 Ack expected'
(0x01000000 :Name

( )
( )
(0x03000000:NameValue)
( )
( )

:Number
:Text

) :Insert

(0x03000000:NameValue) : Type =

(0x03000000:NameValue) : Text
(CHARACTER)
)
(0x01000000 :Name

Error'
) :Insert

(0x03000000:NameValue) : Text
'http://localhost:7800/EmployeeService’

END OF LAB GUIDE
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:Severity = 3

(CHARACTER)

|
- o |

(0x03000000:NameValue) : Type =

(CHARACTER)
= ''" (CHARACTER)
= '' (CHARACTER)
= ''" (CHARACTER)
= 'BIPmsgs'
(INTEGER)
3692 (INTEGER)

(
(INTEGER)

(
(INTEGER)

(G0

(CHARACTER)
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